ABSTRACT
INTRODUCTION

MATERIALS AND METHODS
Raw Materials
The fruits (papaya & black grapes) and vegetables (tomato & beet root) were procured from local market.
Chemicals used in this experimentation and analysis were of food grade, purchased from standard Indian companies.
Preparation
Fruits (papaya & black grapes) and vegetables (tomato & beet-root) of each 1kg were thoroughly washed in hot water and were cut into thin pieces. These pieces are placed in separate trays and were subjected to Infrared (IR) drying.
After drying, the samples were cooled and grinded in a conventional grinder into fine powder.
Synthesis of Color Nano Particles
In the present study, NFCs were synthesized using dry powders from selected fruits (papaya & black grapes) and vegetables (tomato & beet root) by the oxalate decomposition method. Flow chart for synthesis of nano particles is given in 
Physic-Chemical Analysis
NFCs extracted were subjected to analysis, soon after their extraction for parameters like yield, color quality, concentration, zinc, total carotene, anthocyanin, lycopene and total beta lay contentedly. Yield of color was estimated using weighment method on dry weight basis. The color quality of the samples was estimated by using Hunterlab calorimeter (Color Quest XE hunter Lab, USA). The procedure for estimation of zinc was given by Garcia et.al. 1974 . The concentration of the color was estimated by spectrophotometer as given by Jayaraman, 1996. Procedures for estimation of total carotene, anthocyanin, lycopene and total beta lain content were given by Ranganna (1986 
Scanning Electron Microscope (SEM) Protocol
Samples were exposed against 2.5% gluteraldehyde in 0.1M phosphate buffer (pH 7.2) for 1 hour at room temperature and dehydrated in silica desiccators for 1 hour. The processed samples were mounted over the stubs with double-sided carbon conductivity tape, and a thin layer of gold coat over the samples were done by using an automated sputter coater (Model-JEOL JFC-1600) for 3 minutes, and scanned under Scanning Electron Microscope (SEM -Model:
JOEL-JSM 5600) at required magnifications (John and Lonnie, 1998) .
FT-IR Measurements
The FT-IR measurements of the natural color encapsulated nanoparticles were carried out with TENSOR-27 (Bruker). To remove any free biomass residue or compound that is not the capping legend of the nano particles, the residual solution of 100 ml after the reaction was centrifuged at 15000 RPM for 15 min, and the resulting suspension was re-dispersed in 10 ml sterile distilled water. The centrifuging and re dispersing process was repeated three times.
Thereafter, the purified suspension was freeze dried to obtain a dried powder. Finally, the dried nano particles were analyzed.
Statistical Analysis
The data were analyzed for difference of significance by ANOVA used CRD and CD values are presented Impact Factor (JCC):5.9857 NAAS Rating: 4.13
RESULTS AND DISCUSSIONS
Drying of Samples and Preparation of Fine Powder
The yield of the powder obtained after drying and grinding of samples is given in table 1 a scanning electron microscope, it was found that the nano particles are spherical and agglomeralated in nature. They are found intact with the coating material (Zno). The coating material is highly thick holding the nano particles inside. It was also observed that the size of the color particles was in nanometers, where as the size of the coating material was in micrometers which showed that the zinc oxide was highly coated around the nano particles. 
DLS and Zeta Potential Measurements
The particle size (DLS) and zeta potential measurements of the prepared samples were carried out using Nano particles, SZ-100 (HORIBA). The hydrodynamic radius of the color encapsulated nano particles was recorded as 123nm, 
Yield
The yield of NFCs synthesized from selected fruits (papaya & black grapes) and vegetables (tomato & beet root)
was calculated and recorded in the table 3. In beet root, the concentration of color was found to be higher (7.10), followed by black grapes (6.67), papaya (4.38) and least was for tomato (3.39) . Between the vegetable samples the concentration of color was found to be higher in the Beetroot (7.10) and lower in tomato (3.39). In fruit samples the concentration of color was found to be higher in black Physico-Chemical Analysis of the Natural Food Colours Extracted by using Nano Technology 439 www.tjprc.org editor@tjprc.org grapes (6.67) followed by papaya (4.38). The values obtained in the present study for concentration are much higher compared to the value reported by Priya mandhana et al, (2007) . This may be mainly due to the synthesis of the color nano particles with very small size and large surface area to volume ratio.
Color Quality
The color quality of NFCs synthesized from selected fruits (papaya & black grapes) and vegetables (tomato & beet root) is given in table 5. lightness was found to be higher for NFC with tomato (14.26%) followed by NFC with beet root (13.36%). In the fruit samples lightness was found to be higher in NFC with black grapes (16.56%) and lower in the NFC with papaya (14.55%).
The values for lightness for all the NFCs were extended nearly towards '0' value, i.e., black indicating good color quality.
The + a (Hue) value which indicates more of redness and less of greenness was higher for Beetroot NFC (4.56%) compared to the NFC with tomato (2.73%) among vegetable samples. In fruit samples hue, value was higher for NFC with black grapes (3.59%) compared to the NFC with papaya (3.33%). Between the vegetable samples the brightness was found to be higher for NFC with tomato (5.45%) and lower for NFC with beet root (5.34%) and in fruit samples higher for NFC with black grapes (8.53%) compared to the NFC with papaya (4.59%).
Zinc
The nano particles synthesized from selected fruits (papaya & black grapes) and vegetables (tomato & beet root) in the present study are coated with zinc oxide. Hence, zinc was estimated in the NFCs to know the amount of zinc that is present in the given nano particle solution. As zinc rich foods tend to be expensive, the daily intakes of zinc were much lesser to the requirement. The recommended daily intake of zinc is 15mg/day. The amount of zinc in the given NFCs of selected fruits (papaya & black grapes) and vegetables (tomato & beet root) is given in the table 6. The results illustrated in the table 6 indicated that the zinc content in NFCs synthesized from papaya was 3.94 mg/100gm, 6.81mg in black grapes, 2.95mg in tomato and 7.51 mg/100gm in beet root. In fresh samples of tomato and beet root, the zinc content was 0.41 and 0.91, respectively, whereas in papaya and black grapes, it was not reported (Gopalan et al. 2007) . When compared to the above values, it was observed that, the Zinc content of NFCs synthesized was higher, indicating the significance of NFCs in enhancing the Zinc content of the food products. Zinc and zinc oxide were used as nutritional additives and antimicrobial agents in food packaging (Brunner, 2006) . Hence, these NFCs also can be used as nutritional additives and also as antimicrobial agents.
Impact Factor (JCC):5.9857 NAAS Rating: 4.13
Bioactive Compounds
The quantity of bio active compounds was estimated in the NFCs synthesized from selected fruits such as total carotenes (papaya) & anthocyanins (black grapes) and vegetables such as lycopene (tomato) & battalions (beet root) and results are given in table 7. 
CONCLUSIONS
Thus, it can be concluded that it is feasible to synthesize NFCs from dehydrated powders of selected fruits (papaya and black grapes) and vegetables (tomato and beet root) with good physic-chemical (yield, color quality, concentration, zinc and bio active compounds) properties.
